Effect of 5'-difluoromethylthioadenosine, an inhibitor of methylthioadenosine phosphorylase, on proliferation of cultured cells.
5'-Methylthioadenosine (MTA) is formed from decarboxylated S-adenosylmethionine during biosynthesis of polyamines. This nucleoside is cleaved by methylthioadenosine phosphorylase (MTA Pase) to adenine and 5-methylthioribose-I-phosphate in mammalian cells. 5'-Difluoromethylthioadenosine (DFMTA), a synthetic analog of MTA, was not a substrate for MTA Pase, but was a strong competitive inhibitor of the enzyme (Ki = 0.48 microM). DFMTA caused marked accumulation of labeled MTA formed from [35S]methionine in Raji cells, which contain MTA Pase, but not in CCRF-CEM cells, which do not contain this enzyme, suggesting that it also inhibits the enzyme in intact cells. DFMTA inhibited the growth of a variety of cultured cells and its cytostatic effect was roughly proportional to the MTA Pase activity of the cells. MTA also depressed the growth of cultured cells but, in contrast with DFMTA, its inhibitory effect was greater in MTA Pase-deficient cells (CCRF-CEM) than MTA Pase-containing cells (Raji). Inhibition of growth of Raji cells by DFMTA was partially reversed by exogenous adenine, a reaction product of MTA Pase. These results suggest that the utilization of adenine formed from MTA was important for proliferation of cells containing MTA Pase under the culture conditions employed, and that DFMTA inhibited cell growth by inhibiting MTA Pase activity.